Abstract: Three experiments were carried out to determine optimal feed input and excreta collection time in bioassay of feedstuff true metabolizable energy for ducks. In experiment 1, 20 drakes had been food withdrawn and were allocated to 4 groups, each of which contained 5 birds. Birds of each group were forcefed 50 g complete feed, approximately 48 h after food withdrawal. The excreta voided during the exact 56 h following feeding were collected. In experiment 2, 28 drakes were force-fed 50 g complete feed, approximately 48 h after food withdrawal. 4 birds were killed by an intravenous dose of sodium pentobarbitone 4 h, 8 h, 14 h, 24 h, 32 h, 38 h and 48 h after feeding. The residues in alimentary canal were collected and dried in an oven at 65 C. In experiment 3, 70 mature drakes were allocated to 7 groups. The o treatments comprised an unfed negative control and five levels of feed input (30, 50, 70, 90, 110 and 150 g complete feed). The birds were force-fed at approximately 48 h after food withdrawal. The excreta voided during the exact 36 h following feeding were collected. The results indicated that the time prior to forcefeeding and excreta collection period should be 32-36 h when evaluating feed metabolizable energy and 50-70 g feed per bird is feasible for evaluating feed metabolizable energy.
Introduction
Studies of bioavailable energy have shown significant differences in the dietary requirements and energy utilization of ducks and chickens (Muztar et al., 1977; Siregar and Farrell, 1980ab; Ostrowski-Meissner, 1983; Mohamed et al., 1984) . However, duck diets are usually formulated by using ME taken from tables of chicken bioassay data because there are limited data o n determinations of the available energy content o f feedstuffs for ducks. There are even few reports on the bioassay method of duck feedstuffs. Feed i nput and excreta collection time are tow key factors influencing the accuracy of bioassay for true metabolizable energy of chicken feedstuffs (Sibbald, 1975; Sibbald, 1976) . High levels (90 g per bird) of feed input may lead to crop impaction, so the feed input have to be relatively low. On the other hand, the assay involves feeding relatively small amounts, any carry over from the previous diet or incomplete clearance of residues from the feeding stuffs being tested within the period over which collection takes place will affect the derived TME values. Fast can ensure the complete clearance o f residues, but fasting is too long which may cause discomfort of the birds. In present study, three experiments were carried out to determinate optimal feed input and excreta collection time in bioassay of feed stuff true metabolizable energy for ducks.
Materials and Methods
In all experiments, mature peking drakes, aged between 25 and 30 weeks, were used. The birds had a average under experiment the birds had access ad libitum to a complete diet, the composition of which is given in Table  1 . The excreta collection apparatus were prepared according to the method developed by Adeola et al. (1997) one week before experiment for experiment 1 and experiment 2. In experiment 1, 20 drakes had their food withdrawn and were each allocated to one of 4 groups, such that each group contained 5 birds. Birds of each group were forcefed 50 g complete feed, approximately 48 h after food withdrawal. The excreta voided during the exact 56 h following feeding were collected and sorted by a 4 h interval, then they were dried in an oven at 65 C. In experiment 3, 70 mature drakes were allocated to one Different superscripts within the excreta collection time and the same parameters indicate significant differences (p < 0.01).
a-d Different superscripts within the fast time and the same parameters indicate significant differences (p < 0.01).
a-c Different superscripts within the feed input and the same parameters indicate significant differences (p < 0.01).
a-b of 7 groups. The treatments comprised an unfed decreased significantly, with the increase of feed input, negative control and five levels of feed input (30, 50, 70, when feed input was more than 70 g (p < 0.01). 90, 110 and 150-g complete feed). The birds were forceEndogenesis energy loose changed non significantly fed at approximately 48 h after food withdrawal. The when feed input increased from 0 to 110 g, but excreta voided during the exact 36 h following feeding were collected and dried in an oven at 65 C. o The gross energy of feed and excreta were determined in a Parr-1821 bomb calorimeter. Data were analyzed by tow-way analysis of variance using ANOVA procedure of SAS software (SAS Institute, 1996) . Means were compared by Duncan's multiple-range test when Pvalue was statistically significant (p < 0.01). The quadratic and linear models were analyzed using REG procedure of SAS software (SAS Institute, 1996) .
Results
DM excretion increased and decreased with increase of fast time after force-feeding (Table 2) . DM excretion between 4 h and 8 h after feeding is significantly more than that of other periods (p < 0.01). 8 h after feeding, DM excreta decreased. Energy excretion didn't parallelize with DM excretion. Energy excretion of the periods during 16-28 h were significant more than that of the periods after 32 h (p < 0.01) and the energy excretion of the periods after 32 h. With the increase of fast time, the residues in alimentary canal decreased to a relative low weight and remained stable after 24 h time point. The regression of residues on fast time were calculated. y = 4.21 + 72.72/x (r = 0.97, p < 0.01) 2 It is shown on Table 4 , when feed input increased from 30 g to 70 g, AME increased (p < 0.01) while TME decreased slightly (p > 0.01). The metabolizable energy increased significantly when the feed input reached 150 g (p < 0.01).
Discussion
It is reported that ducks and chicks are different in the basic metabolism of energy (Siregar and Farrell, 1980ab) . Also, the passage rate of chyme from duck alimentary canal is more rapid than that of chicks' (Li and Li., 1984) . Residues in roosters alimentary at 24 h after feed withdrawal was much more than that at 48 h. In our experiment, DM and gross energy excretion decreased to a stable level at 20 h and 32-36 h after force-feeding, respectively. This is in agreement with the result of Han and Wu (1984) . We can infer that the fast time before feeding and the excreta collection time should no less than 32 h, when the bioassay for metabolizable energy of duck feedstuffs. This i s disagree with the result of Shi et al. (1993) for Tianfu ducks. The apparent metabolizable energy firstly increased then declined with the increase of feed input. It decreased significantly when the feed input is more than 70 g. This was not agree with previous report (Sibbald, 1975) , which indicated that apparent metabolizable energy was linear with feed intake. This may due to the difference in feed method, namely, ad libitum and force-feeding. When birds were force-fed, more feed input need more time f or clearance of alimentary canal (Sibbald and Morse, 1982) . In our experiment, the oesophageal inflated part of ducks was abnormally impacted, so the ducks were under depression. We found much undigested feed in the excreta of the ducks received too Mohamed, K., B. Leclercq, A. Anwar, H. El-Alaily and H. much feed, which indicated that extra feed input may result in abnormal digestion. The basis of TME is that, under standardized conditions, the excretion of metabolic fecal energy plus endogenous urinary energy (EEL) is constant has been explained by Guillaume and Summers (1970) and been proven in poultry (Sibbald, 1975) . In present experiment, EEL was constant when feed input is no more than 90 g, which was agreed with it. But when feed input exceeded 90 g, EEL significantly increased. This owed to the undigested feed i n excreta. The EEL of control group had n o difference with the force-feeding groups received less than 90 g feed, which indicated
